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specific need and design intent. Similarly, few formal techniques or methods exist for quantitatively defining constraints, addressing feasibility management, accurately modeling product costs, engineering risks, or market opportunities, or selecting among alternative product concepts. Little research has been done on, and little scientific foundation exists for, the definition of comprehensive, testable, provably correct product specifications.
Vision
To gain the most from the conceptual design process a comprehensive framework will be in place, with tools that can integrate business, product, and market data to assure that optimal product selection decisions are made. Multiskilled teams will have formal methodologies for capturing complete and provably correct product specifications that can be tested against other models of the product.
Development of Product Quality
Definition
Product quality relates to the extent to which a product meets or exceeds customer expectations for functionality, robustness, and reliability.
Present Practice
A weak approach to the development of robust, reliable, manufacturable products is a major bottleneck in the U.S. product realization process. Prototypes that are built from nonrobust designs have much longer development times and, ultimately, result in inferior products. Research is greatly needed in both robust design and rapid prototyping. Current activity in the area of robust design consists almost exclusively of the implementation of methods pioneered by Box, Hunter, and Taguchi.
Vision
Robust values of critical design parameters are included in the first production-intent prototypes, which are available for testing soon after completion of the detailed robust design. Therefore, product robustness is developed concurrently with detailed product design. Designs are inclusive, spanning economic constraints leave gaps or inaccuracies in the data obtained.
